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of at least 10.000 seconds. ° PP0Srte t£> that ^acting the support has a surface smoothness 
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Another process of 1ahri^ti nn * 7 . under a specific tension, 

coating composition Z£fi£?S& SSS B a SS' " and solves ap P , ying a 

evaporation rates, to one surface ^^SSSS^SV ^ 'J"*"* ™ l »™* ™<i specific 
to form a porous support. ermop.astic res.n film, followed by drying the applied composition 
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Heat « • T " LE ° F ™ E I1J VENTION 

H.at-S.nsitive Stencil. Process of Fabric., • 

The- BACKGROUND OF THE INVENTION 

This invention relates to a k. . 

to a process of fabricating same a ^ "^"^ StenCi1 ' 
• Printing M!ter using J/— and * ""hod of producing 

-eristic resin'ffil bond 17„ ZVT^ " *" ' 
support. The stencil is heat.H • to the 

a the™! head to perforate the *" " a ^' 

thermoplastic resin film th » k P°«ions of the 

« master for reproducing ° btainin 9 a printing 
An overcoat Jyer is gen^all ^ "^"^ Panting, 
the thermoplastic resi f ^ LT " * <* 

the film uith che the ^ ea l° the sticking of 

The portion of the «e"Tw f™' ^ Perforated, 
results in . white s^"" 1 remains unperforated 

therefrom. This probUm can be" *""•* 
. thermal energy fC r th.^."^^^ * ^""i"* 
> of the thermal energy an ^crease 

Producing time as L a * ™ «" the master 

heating means. 3 Shorte ^ service life of the 

sensitivit?" :::: c p r b posed to l — ^ -« 

the thermoplastic re in fi^ b^^"' ^ thlcl — • <* 
resin as the film or by usi^ !* US1 " 9 3 l0 " S ° ftenln ' 
thermal shrinkage as the , ? h " in * * 9reat 

reguires an increased ^ -ever, 

deterioration of physical' C,u "» 

An attempt . £ P *° P °^* «" the stencil. 

has also been made to increase the 
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smoothness of the surface of the film with a view toward 
smootnn ^mre JP-A-H5-212983 discloses a 

reducing perforation failure, ur a 
method of producing a smooth surface stencil by 
controlling a tension between a thermopl «™ 
, and a support during lamination thereof. JP-A-H8 61081 
"scloses a method of producing a smooth surface stencil 
Ty heat-bonding a thermoplastic resin film and a support 
without using an adhesive. These methods give a 

u « at most 5,000 seconds, even when the film 
smoothness of at mosc 
„ originally has a surface smoothness of more than 10.000 

seconds . 

SUMMARY OF THE INVENTION 
It has now been found that a surface smoothness of a 
■5 stencil of 5.OO0 seconds is insufficient to prevent 
" perforation failure, especially -hen th. -tenor 

oerforated by a thermal head with a small heat energy 
not greater than 0.05 mJ/dot. The formation of prrn^ng 
mt tlrt with such a small energy " 

with a thermal energy of a thermal head of not greater 
th an 0 05 -J/do^ ^ ^ pre=ent „ ± , 

" a heat-sensitive stencil which can be 

uniformly with a thermal head usrng a « »J»" £ 
Another object of the present invention is to 

30 heat-sens^ve o£ ^ p _ nt — - 
provide a method of forming a high guality pr.nt.ng master 
even using a small heat energy. 

in accomplishing the foregoing objects 
35 provided in accordance with one aspect of the present 
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invention a heat-sensitive stencil comprising a 
support, and a thermoplastic resin film ^ 

;r:;. and ^ a — * °* . t ;Mo 

In another aspect, the present invention provides a 
process of fabricating a heat-sensitive stencil 
comprising bonding a thermoplastic resin film having 
opposing first and second surfaces, said second surface 
having a surface smoothness of at least 10,000 seconds to 
a porous support with an adhesive having a viscosity of at 
least 1.000 mPa-s and containing a non-volatile matter 
such that said first surface faces on said support said 
bonding being performed while maintaining each oT j? 
support and said film under a tension of at least l"g f/ m 
in the same direction and while maintaining a ratio of the 

Of said f , SUPP °" ^ dire « i0n " "» tension 

of said film in said direction in the range of l-« said 

adhesive being used in such an amount that said non- 
volatile matter is present between said film and said 

so^hlt amOUnt ° f M5 - U ' of P« °* "id film, 

* !" d SeC ° nd S - f *« »* said film laminated on said 
support has a surface smoothness of at least 10,000 

seconds. 

In a further aspect, the present invention provides 
a process of fabricating a heat-sensitive stencil 
comprising the steps of: 

surfaced If " 9 ! ""^ COm P ositi ° n " one of the both 

cortainrno " said composition 

containing a resin, a first solvent capable of dissolving 
said resin and a second solvent substantially incapable 

L-er t'h tH " Sin haVin » a " *-P°«tion rate 

h 7 t ha " th " ° f said »'»t solvent, said film having 
the other surface with a smoothness of at least 10.000 

seconds; and ^/^uu 

drying said applied composition to form a porous 
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support on said one surface of said film. 

The present invention also provides a process of 
fabricating a heat-sensitive stencil, comprising the steps 

apolying a solution of a resin in a first solvent to 
one of the both surfaces of a thermoplastic resin film to 
form a wet resin coating over said one surface, saxd fxlm 
having the other surface with a smoothness of at least 

10,000 seconds; 

soraying vapors or fine droplets of a second solvent 
substantially incapable of dissolving said resin over saxd 
wet resin coating so that said second solvent is taken 
into said wet resin coating to cause a portion of saxd 
resin to precipitate; and 

then drying said resin coating to form a porous 
support on said one surface of said film. 

The present invention further provides a method of 
producing a printing master, comprising heating a heat- 

pro -g * „ imaaewise by a thermal head with heatxng 
sensitxve stencxl xmagewxse uy . 

energy of not greater than 0.05 mJ/dot, saxd stencxl 
combing a porous support, and a ;-rmoplastxc resxn 
film laminated on said support and navxng a surface 
smoothness of at least 10,000 seconds. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects, features and advantages of the 
present invention will become apparent from the ^taxied 
Ascription of the preferred embodiments of the xnventxon 

which follows, when considered in light of the 

accompanying drawings, in which: 

rgs 1-4 are sectional views schematxcally 
illustrating various embodiments of heat-sensitxve 
stencils according to the present xnventxon. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 
Referring Figs. 1-4, designated "generally as 101 
201, 301 and 401 are heat-sensitive stencils according' to 
the present invention. The reference numeral 10 
designates a porous support, 20 a thermoplastic resin film 
30 an overcoat layer and 40 a backcoat layer. The 
overcoat layer 30 and the backcoat layer 40 are optionally 
provided as desired. 

The thermoplastic resin film 20 may be made of any 
conventionally employed resin such as a polyester resin 
The thickness of the film 20 is suitably determined with 
the consideration of easiness in handling during 
preparation of the stencil and desirable heat sensitivity 
during the perforation with a thermal head and is 
generally 0.5-10 urn, preferably 1.0-5.0 urn. It is 
important that the thermoplastic resin film 20 should have 
a surface smoothness of at least 10,000 seconds 
preferably at least 15,000 seconds in order to achieve the 
objects of the present invention. 

The term "smoothness" herein is as measured in 
accordance with Oken Smoothness Test Method described in 
JAPAN TAPPI No. 5-B. An Oken-type smoothness measuring 
device (KY-55 manufactured by Kumagaya Riki Kogyo K K ) 
is suitably used for this method. Before measurement of 
smoothness, samples are allowed to stand for 24 hours in 
an atmosphere maintained at a temperature of 20»C and a 
relative humidity of 65 %. Measurement is made on 
arbitrary three areas of a sample and an average of the 
three measured values represents the smoothness of the 
film. 

The overcoat layer 30 is provided over the 
thermoplastic resin film 20 and is brought into sliding 
contact with a thermal head in producing a printing maste- 
rrom the stencil 201 or 401. The overcoat layer 30 
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functions to prevent the sticking between the thermal head 
and the stencil, so that the thermal head can smoothly run 
or slide on the stencil. The overcoat layer 30 can also 
serves to function as an antistatic layer. It is 
important that the overcoat layer 30 should have a surface 
smoothness of at least 10,000 seconds, preferably at least 
15,000 seconds in order to achieve the objects of the 
present invention. The overcoat layer 30 may be a resin 
layer optionally containing one or more additives such as 
a metal salt of a fatty acid, a phosphate surfactant, a 
lubricant such as a silicone oil, or a fluorocarbon 
containing a perf luoroalkyl group, a lubricant and an 
antistatic agent. Alternatively, the overcoat layer 30 
may be an oil layer or a layer of an inorganic or organic 
fine powder of, for example, a lubricant, an antistatic 
agent or a releasing agent. Since the overcoat layer 30 
is formed on the thermoplastic resin film 20, the surface 
smoothness of the overcoat layer 30 generally depends upon 

that of the film 20. 

The backcoat layer 40 is provided on the porous 
support 10 to improve the rigidity of the stencil, running 
or sliding property of the stencil on a master forming 
device and a printing device and to prevent the curling, 
static charging and blocking of the stencil. The backcoat 
layer 40 is desirably more porous than the porous support 
10. 

The porous support 10 may be a thin paper having a 
thickness of generally 5-70 urn, preferably 10-55 urn, and a 
basis weight of generally 5-15 g/m 2 and formed of natural 
and/or synthetic fibers. The natural fibers may be, for 
example, those of wood, cotton, kozo (Broussonetia 
kazinoki), mitsumata (Edgeworthia papyrifera) , ganpi 
(Wikstroemia sikokiana Fr, et Sav.), a flax plant, Manila 
hemp, straw and bagasse. The synthetic fibers may be, for 
example, polyester fibers, vinylon fibers, acrylic fibers, 
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polyethylene fibers, polypropylene fibers no! 
fibers and rayon fibers. AltLti^th. o 
support 10 .ay be a porous resin layer ***** 
When the porous support 10 is a thin - 

5 stenci T v\r epared * - ™~z, £xr- the 

The thermoplastic resin film 2 Q and t-h- 
support io are bonded to each ^ l£^J™?» 
having a viscosity of at least 1,000 . 

a non-volatile natter. The film 5n „ staining 
0 second surfaces wherein at l east the OPPOSi " 9 a " d 
surface smoothness of at least io 000 ° * 

b on ding is carrled out : u h :: a ; he f LTs f The 

film 20 faces on the support 10 Durino t K 1 ° f th " 

o* the support 10 and Z ti J 20 ^'.^J^ 
» tension of at least i /™ • . ejected to a 

maintaining a ratio of tL te 

that direction to thl f " ° f the SUppo " 10 

ection to the tension of the film 20 in ,.>,,,. 

direction in the range of 1:1 to 4,1. The adh. 
used in such an amount that the non-voiatile " 
Present between the film 20 and the support 1""" " 
amount of 0.05-1 o « «p 2 pp c 10 in ar > 

m> of the bonding Jea, Ty bo^ '"V"" " '"^ P « 
support 10 in rhl I ' * b ° ndln 9 the 20 and the 

the film 20 lal nat r COndi "° n ' th * ••««. surface of 

turn laminated on the support 10 ha, . . « 
smoothness at least 10,000 seconds 

lami„ate e is t a: t t :r i0n , r,ti ° *" "»» <*. 

excess of \. l ? U " „' • *°° * " tio *» 

«.J. causes shrinkage of the film ™ 

smoothness is significantly lowered It £ f° !°. 
that a tension of at least l w,o , v important 
the film 20 in " 1 k9f/m should b * applied to 

thereof. *° "" ,t ' ln the sur ^« smoothness 

« an Icry^resVV ^ ° f * 

— an^h^o?; 
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viscosity of the adhesive should be at least 1 000 mPa-s 
at the tire the film 20 has just been brought into contact 
with the support 10 through the adhesive. The viscosity 
can be determined by previous experiments. It is 
preferred that the adhesive be applied to the film 20 
rather than to the support 10 for reasons of obtaining a 
better smoothness of the film. The amount of the adhesive 
(solid matter) also has been found to have an influence 
upon the smoothness and should fall within the above- 

described range. a „->~ 
Whet the porous support 10 is a porous resin layer, 
the stencU may be prepared by the following two processes. 

in one process, a resin for ferine the porous resin 
layer is first dissolved, completely or partly, in a mixed 
solvent including a first solvent (good solvent, capable 
of dissolving the resin and a second solvent (poor 
solvent, substantially incapable of dissolving the resin 
a^ having a lower evaporation rate than the first solvent, 
thereby to obtain a coating liquid in the form of a 
solution or a dispersion. Preferably the second solvent 
has a boiling point which is higher b] , 10-40-C : than tha t. 
of the first solvent and which is pre r lyl^ c,^ 

The concentration of tne resin -i 
solution is generally 2-50 % by weight, preferably % 
, by weight. The weight ratio of the first 

second solvent, which has an influence upor > the po e 
structure of the porous resin layer, is generally 

-_ 5 -' 5 -..«. -thus obtained coating . 11**- llV*^/^.^. 

f,r-„ of a thermoplastic resin film to form a wet 
0 over a surface of a t£-J q£ ^ coating liquid M y 

resin coating. Tne appn^i- blade 
b e carried out by any desired coating ^ 
coating, transfer roll coating, wire bar coating reverse 
roll coat'ng or gravure coating. In tms case, it is 
» prefer^'that tL coating liquid Mediately before -being 
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applied be heated at a temperature higher than that of the 
atmosphere at which the coating step is performed and 
which is generally room temperature. Thus, when the 
coating is performed with a die coater, the die from which 
the solution is applied to the thermoplastic resin film 
may be surrounded by a heating jacket to which a heating 
medium is fed. It is also preferred that coating liquid 
immediately after being applied to the thermoplastic resin 
film be cooled before the next drying step to a 
temperature lower by 2-30'C, preferably 5 -20«C, than that 
of the coating liquid immediately before being applied. 

The wet resin coating is then heated at a 
temperature below the boiling point of the second solvent 
but sufficient to vaporize part of the f irst solvent so 
that a portion of the resin precipitates. Subsequently 
the coating is further heated preferably at 80«C or less 
until the coating is completely dried. During the course 
of the vaporization of the solvents, there are formed a 
multiplicity of pores. 

Examples of suitable poor and good solvents are 
shewn in Table 1 below. As shown, good and poor solvents 
vary with the resin to be dissolved. 
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Table 1 





Resin 


PVC*1 


VCA*2 


PB+3 


PSM 


ANS*5 


A3S*6 




Solvent (b.p.°C) 
















Methanol (64 . 5) 


poor 


poor 


poor 


poor 


poor 


poor 


5 


Ethanol(78.3) 


poor 


poor 


poor 


- 


- 


poor 




Ethyl 










good 






acetate (77 .1) 


- 


good 


poor 


good 


- 




Acetone (56. 1) 


good 


good 


poor 


good 


good 


good 




Methvl ethyl 












good 


in 


ketone (79.6) 


good 


good 


poor 


good 


good 




*? ^ ^ w < r 1 
















einer \ oh • / 


Door 






poor 


poor 


poor 




j. 6urafiyuiOiUi.aii 
















( bb-o / J 


good 


qood 


good 


good 


— 


- 




Hexane (68 .7) 


poor 


poor 


good 


poor 


poor 


- 




Heptane \ -?o . •» ^ 


ooor 


poor 


poor 


poor 


poor 


poor 




OcIiZcuc \ O V • J. / 




poor 


good 


good 


good 


good 




Tnluene ( 110 . 6 ) 




good 


good 


good 


good 


good 




Xylene (139, 1) 




good 


good 


good 


good 


good 


20 


Chloroform (61 .2) 




good 


good 


good 


good 


good 




Carbon tetra- 
















chloride^^) 




good 


good 


good 








Water (100.0) 


poor 


poor 


poor 


poor 


poor 


poor 



+1 PVC: poly (vinyl chloride) 
25 * 2 VCA: vinyl chloride-vinyl acetate copolymer 

*3 PB: polybutylene 
*4 PS: polystyrene 

*5 ANS: acrylonitrile-styrene copolymer 

*6 ABS: acrylonitrile-butadiene-styrene copolymer 
30 *7 MAR: methacrylic acid resin 

*8 PVA: poly (vinyl acetate) 

*9 PC: polycarbonate 

*10 AC: acetylcellulose resin 

*11 AR: acrylate resin 
35 *12 VB: polyvinyl-butyral 
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Table 1 (continued) 




5 Methanol (64.5) - - or>H 

1 good poor - « 

Ethanol{78.3) _ ^ poor 9°od 

poor poor 

Ethyl P°°r good 

acetate (77.1, good d 

Acetone (56.1) good good ^ good 

10 Methyl ethyl 9 °° d ^ood good 

ketone (79. 6) good good 

Diethyl 9 od ~ good 

ether (34. 5) . poor _ 

Tetrahydrofuran ~ Poor 

H.xm"« 8 .7) p°°r ooor ^ ' 9 °° d 

Heptane (98 .4, ZZ ^ P °° r P~' 

Benzene ,80.1, Hid ! P °° r P°<~ 

' 9° od good good - . 

Toluene(U0.6) qood 0ftrtH , 9 ° od P° or 

20 Xylene(139.1) Hot ^od ^ 9 °° d P °° r 

sr:—' ~ = = = = : 

chloride (76. 7) 



Water (lOO.Q) 



poor 



30 



35 



porous la ye r a re "" Ve °' SUit3ble »f the 

u ^r; — , :x;:in yl ~ r^r^-r- - 

vinvl ae^i-*.-,* - i / vinyl chloride- 

derivative such L = ~ * 

or acet ylpr op ylce i lul os " ^^t''""" 10 " 

xnese resins may be used singly 
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or in combination of two or more. It is preferred that 
the porous resin layer contain a resin capable of 
softening at a temperature at which the perforation by a 
thermal head is carried out, generally at a temperature of 
150°C or less, for reasons of facilitating the perforation 
of the thermoplastic resin film. 

The porous resin layer can contain one or more 
additives such as a filler, an antistatic agent, a stick- 
preventing agent, a surfactant, an antiseptic agent and an 
antifoaming agent. Addition of a filler to the porous 
resin layer is desirable to control the strength, 
stiffness and the size of pores thereof. Use of a filler 
in the form of needles or plates is particularly preferred. 
Illustrative of suitable fillers are needle-like natural 
mineral fillers such as magnesium silicate, sepiolite, 
potassium titanate, wollastonite, zonolite and gypsum 
fiber; needle-like synthetic mineral fillers such as non- 
oxide-type needle whiskers, oxide whiskers and mixed oxide 
whiskers; platy fillers such as mica, glass flakes and 
talc; pigments such as poly (vinyl chloride) particles, 
poly (vinyl acetate) particles, polymethyl acrylate 
particles, zinc oxide, titania, calcium carbonate and 
microcapsules (e.g. Matsumoto Microsphere); and natural or 
synthetic fibers such as carbon fiber, polyester fxber, 
glass fiber, vinylon fiber, nylon fiber and acrylic fiber. 
The filler is generally used in an amount of 0.5-200 %, 
preferably 8-20 % based on the weight of the resin of the 

porous resin layer. 

in the second process, a solution of a resin for the 
porous resin layer in a first solvent is prepared. The 
solution is applied over a surface of a thermoplastic 
resin film to form a wet resin coating over the surface. 
Then, vapors or fine droplets of a second solvent 
substantially incapable of dissolving the resin are 
sprayed over the wet resin coating so that the second 
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solvent rs taken into the wet resin ccatinc to cause a 
portion of the resin to precipitate. Thereafter the 
resin coating is heated to dryneis. The first s / , 
solvents, the resin and optional additives used fo ! 

5 SIT 10 : ° f h the P ° rOUS lay " in "» - ^ Hod a e 
ml " t0 those described above in connection with the 
f^rst method, in the second method, the size „ 
of pores may be controiled by the ^ and parti^ti 
of the droplets of the second solvent it is IT, , 
10 that the thermoplastic resin film Z P«*«r.d 
„,-, h „ „ resin fu« be previously applied 

thermoplastic resin film is decreased and t-K * 
» stencil can be more easily perforate * T^TLT 
If desired, the above first an n -> 

- «rst ^^-jr^^^ 

ranoe of o Iw lec tT ^ ^/T"*""* in ^ 

3/2 to 200 cmVcnr-sec, Dreferahit, in 

cm 3 /cro 2 -sec to 80 cm 3 /cm 2 - sec -i n „ preterabl y 10 

25 the ' n a P° rt ion thereof when 

the thermoplastic resin film of that portio „ is ™ 

L a To rT tions provldin9 an open ^ 

least 0 2, wherein S„ represents a tota! area of the 
perforations and S p represents the area of the portion. 
30 f ol , P^eability may be measured in the 

-r^ :\™ e r n A square s ° ud pa "« n «»««»> 

3820 mair ! X 10 " " r " d b * * P«i»t. r (PRIPORT VT 

3820 manufactured by Ricoh Company, Ltd., and a sample 

35 perforation f Patt " n " <0e " 3 Printi "» Th. 

perforation operations are performed for five similar 
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samples so that five printing masters having open ratios 
S 0 /S P of about 0.2, 0.35, 0.50, 0.65 and 0.80 are obtained. 
The open ratio of a master may be measured by making a 
photomicrograph (magnification: 100) thereof. The 
photomicrograph is then magnification-copied (magnifying 
ratio: 200) using a copying machine (IMAGIO MF530 
manufactured by Ricoh Company, Ltd.). Perforations shown 
in the copy are marked on an OHP film and then read by a 
scanner (300 DPI, 256 gradient). This is binarized with 
an image retouch software Adobe Photoshop 2. 5 J. The open 
ratio of the perforations is measured using an image 
analysis software NIH IMAGE. The perforated portion of 
each of the printing masters is measured for the air 
permeability thereof by any conventional method. When at 
least one of the five masters has an air permeability in 
the range of 1.0 cm 3 /cm 2 -sec to 157 cm 3 /cm 2 -sec, the 
stencil is regarded as falling within the scope of the 

present invention . 

The porous resin layer preferably has an average 
pore diameter of 2-50 urn, more preferably 5-30 urn, for 
reasons of proper ink permeability. The porous resin 
layer preferably has a thickness of 5-100 urn, more 
preferably 6-50 p», for reasons of proper stiffness of the 
stencil and proper ink transference. The density of the 
porous resin layer is preferably 0.01-1 g/cm , ™> re 
preferably 0.1-0.7 g/cm 3 , for reasons of proper stiffness 
and mechanical strengths. If desired, an adhesive layer 
may be interposed between the porous resin layer and the 
thermoplastic _res in film. _ 

The following examples will further illustrate the 
present invention. Parts and percentages are by weight. 

EXamPl An 1 urethane resin adhesive containing substantially 
no volatile matters was applied to one surface of a porous 
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sheet support, made of . polyester fiber 

0.5 denxer: 40 %. i. 2 denier: 5Q " " %. 

wexght of 10 g /m>, in an amount ofo.SgperTof K 
surface. The adhesive when applied to the n 
had a temperature of 90'c and 7vis C o ty \™ ~ 
(measured by B-type viscometer). After t h °\ ' " P * * 
,he adhesive appiied to the surf ace^e' s^ ^ 
been lowered to about S0">c a bia»i all 

film having a thickness of about is* tn^ 6 " 7 lyest « 
smoothness of more than 30.000 J^J^^J^ 
while maintaining the film and the support ! 
o* 2 kgf,m and o kgf,m, respective! T the sal""" 0 " 5 
direction. The assembly was then allowed to befooled t 

ZV^Zr,: T U maintalnin ' -"-to 

on the back side of the polyester £ n 
upport and dried to form a stick preventLg Lyer 

steLTacc y : r> ' th6reby ° btainin « ^ « 
stencil according to the present invention havino a 
structure shown in Fig. 2. «vmg a 

Comparative Example 1 

describer^ 1 rePea " d " the same ■"»•* - 

to Z TJ pt that che ™ of adhesi « - 

Comparative Example 2 
30 dM Example 1 was repeated in the same manner as 
30 descried except that the adhesive when appli^ " tne 
Porous support had a temperature of 120'C and a 
of 600 mPa - s . a ViS cosity 

Comparative Example 3 
35 Example 1 was repeated in the same manner as 



25 
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10 



15 



20 



described except that the tension applied to the support 
was increased to 10 kgf/m. 

Example 2 4 parts 

Poly (vinyl butyral) ^ 

Methano1 2.8 parts 

Wate JT 

The above composition was stirred to dissolve th 
resin in the mixed solvent and allowed to quiescently 
stand to remove foams. The solution was then uniformly 
applied to a biaxially stretched polyester fxlm 
(thickness: 1.5 urn, surface smoothness: more than 30,000 
seconds) with a wire bar at a temperature of 20°C and a 
restive humidity of 60 %, thereby to form a wet coatxng 
having a deposition amount of 7.0 g/cm2 (on dry basis) 
,Z was allowed to stand as such for 15 seconds and then 
placed in a drying chamber at 50°C for 1 minute to dry the 
coating and to a porous layer. A liquid containing a 
silicone resin and a cationic antistatic agent was applied 
on the back side of the polyester film opposite the porous 
Zyt and dried to form a stick preventing layer (overcoat 
layer) . thereby obtaining a heat-sensitive stencil 
according to the present invention having a structure 
shown in Fig. 2. 

Example 3 

Cellulose acetate butylate ^ ^ 

{softening point: 131°C) ^ 

Methyl ethyl_ ketone _ _ w 

The above composition was stirred to dissolve the 
resin in the solvent and allowed to quiescently stand .to 
remove foams. The solution was then uniformly « 
a biaxially stretched polyester film (thickness: 1.5 »m, 
a DiaxiaiJ-y seconds) with a wire 

surface smoothness: more than 30,000 secon 

S bar at a temperature of 30'C and a relative humxdxty of 
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90 %, thereby to form a wet coatinq having „ 
amount of 7 0 a/™* , * having a deposition 

OI '- u 9/cm (on dry basis) r-ir,^ -j 

~~ s Piayed for „ second * fro ;L i ^ r r? ( r^ D of water 

(manufactured by Hitachi Inc.) over th. . . 
• coati„ g placed at . dlstMce fl ™ £ of the wet 

* 5iauc agent was applied on w 

the polyester f lln opposite the porous Lver ^ „ * ° f 

form a stick preventing layer <overco« 7 dlled " 

Obtaining a heat-sensiLe stencil Z ' rd^"' ' 

present invention having a structure sh ^ 
15 Earh fcU structure shown in Fig. 2 

permeability were measured by the methods aescrib^/ 
p P e~ ng a^mrr"" 0 " » 

(manufactured by Rico h Company Ltd , II n 
The perforated s *mr,i„ Z 0rm 10x10 dot s- 

* (magnificat^ Z " ™ t £ TIT ' 

counted. The ^.ZL^ZZ™?? "ere 
percentaoe of t-h- w eii:ic:Lenc y is expressed as a 
10x10 dots imaaeo ^ °' ^ *>t. based on 

for prints ( soll d T " 6Valuated ^h naxed eyes 

- 3tenc p ii ^^-:^z^:r ng 

was made by comparison with t h ^Le 1^ " "^""on 
commercial stencil <VT2 M*./ obtained using a 

rv^ 1 {VT2 Mas ter manufactured bv Ri^h 

Company Ltd.) and rated as follows- 5. " * w 
slightly better WS * 5; much better, 4: 

* oecter, 3: comparable 2- «n •;„>,♦. 1 . , 

5 much inferior Th» , slightly inferior, 1: 

° r ' ThC resul ts are shown i n Table l. 
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Table 1 



Example | Smooth- 
ness 
(sec) 



Example I 12,000 



Open 
ratio 
(%) 



Compa- 
rative 
Example 
1 



4,700 



20 
35 
48 
63 
79 



Air Per- 
meability 
(cmVcm 2 - sec) 



Compa- 
rative 
Example 



6, 400 



Compa- 1 2,900 
rative 
Example 
3 



Example 
2 



Example 
3 



20 
35 
48 
63 
79 



20 
35 
48 
63 
79 



22, 000 



21,000 



20 

35 

48 

63 

79 

20 

35 

48 

63 

79 



20 
35 
48 
63 
79 



9 
14 
19 
25 
30 



9 

13 
17 
20 
28 



Perfora- 
tion Effi- 
ciency!^ 



8 

12 
16 
21 
29 



5 

11 
14 
19 
27 



4 

9 

12 
16 
24 



4 

9 
13 
16 
25 



100 



92 



95 



89 



mage 
quality 



100 



100 



r„e invention may be embodied in other specie forms -.. 

without departing from the spirit or 

characteristics thereof. The present ^^^^ 
therefore to be considered in all respects as iu 
S t restrictive, the scope of the invention being 
Indicated by the appended claims rather than by the 



within the meaning and range o£ equivalency of the c^ain,, 
are therefore intended to be e^raced therein. 

The teachings of Japanese Patent jn»ii„„. 
200397, fUed July 10 , 1 997 and ent ^ « !^ *! 
Stencil Master. Process of Preparing SM1 e an WllZ oT 
Preparing Printing Master", inclusive of the Jill T 
cl^and drawings, are here b y ^ 
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WHAT IS CLAIMED IS: 



1 A heat-sensitive stencil comprising a porous 
support', and a thermoplastic resin film laminated on said 
support and having a surface smoothness of at least 10,000 



10 



15 



20 



seconds . 
2 



25 



30 



2 A heat-sensitive stencil as set forth in claim 1, 
wherein' said film is laminated on said support with an 
adhesive layer interposed therebetween. 

3. A heat-sensitive stencil as set forth in clairo i 1. 
further comprising an overcoat layer provided on said film 
and having a surface smoothness of at least 10,000 seconds. 

4 A process of fabricating a heat-sensitive stencil, 
comprising bonding a thermoplastic resin 

opposing first and second to 

H^-ino a surface smoothness of at least xu,uu 

Glorias support vith an adhesive having a viscosity of at 

least 1 000 La-s and containing a non-volatile matte, 

such tnat said first surface faces on said 

bonding being performed while -i"«rning each of said 

T Z ^dS r-S^ > of the 

fenl tnTstidTu^rt in said direction to the tension 
of said film in said direction in the range of 1-4, saxd 
lesive b ein, used in such an amoun »on- 
«.♦--,- nresent between said film ana saia 
. ..volatile matter is present ^ *U*- 

support in an amount of 0 05 1.0 g P on said 

so that said second surface of said " A 
support has a surface smoothness of at least 10,000 

seconds. 

5. ■ A process as set forth in claim 4, further 
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10 



15 



comprising applying a coating u 

«•» fil„. and dryin , Mid appUed * 0 '^"'" c 
overcoat layer thereon. 9 ™ in 

6. A process of fabricating a heat-sen,* - ■ 
comprising the steps of- sensxtxve stencil, 

resin, and a second solvent substant^Uy inca l?° 
of dissolving said resin and having an evaoorL * 
lower than that of said first solvent ™ "** 

the other surface with a smoothness of L t : "7 
seconds; and easc 10,000 

drying said applied composition to fo™ . 

^i^ttZ^r- ------ the 

smoothnfsr:: ft^~ "J^.""-" - - 



20 7 



25 



30 



35 



1 • A process of f abr^ catinn a v,~„- 
comprising the steps of: neat-sensxtive stencil, 

applying a solution of a resin in a -ir.t- 
one of the both surfaces of a thermop s ic " ^V" 

form a wet resin coating over said one surface saL^il 
havxng the other surface with a ^o^k lm 
10,000 seconds; smoothness of at least 

spraying vapors or fine droplets of * ^ , 

into said wet . • eni ls taken 

a-Lo wet resm coating to cause a portion of 
resxn to precipitate; and Portxon of saxd 

then drying said resin coating to form a 
support on said one surface of said fn 

other surface of said f ^ S ° that said th * 

smoothntr:: r^rs.-^:— h - • 
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8 A method of producing a printing master, 
comprising heating a heat-sensitive stencil imagewise by a 
thermal head with a heating energy of not greater than 
0 05 mJ/dot, said stencil comprising a porous support, and 
a' thermoplastic resin film laminated on said support and 
having a surface smoothness of at least 10,000 seconds. 




Office 



Application No: GB 9814940 4 
Claims searched: 1-5 & 8 



Examiner: 



Carol Davies 



Date of search: 1 October 



1998 



Patents Act 1977 
Search Report under Section 17 

Databases searche d: 

UK Patent Office collections, including GB, EP, 
UK CI (Ed.P): G2C (CHX) 
IntCI(Ed.6): B41C 1/055, 1/14 
Other: ONLINE: WPI 

Documents considered to be relevant: 

Identity of document and relevant passage 

GB 2298494 A (pjcOH) 

See Examples 1-4 on pages 17-18 
GB 2176621 A (ASIA STENCIL) 

See Examples 1 & 2. 

X I GB 1404696 



WO & US patent specifications, 



in: 



(ASAHI) 

SLTn linM 26-33 2 » ■»•• *. 



GB 1333103 



(KABUSHIKI) 

See page 1 lines 9-12 and page 2 lines 24 55 
EP 0770500 A2 (WATANABE) 

^.VS^ 53 - pl>B3,lnttl « i «- 



EP 0747238 Al ( RISO ) 

See Examples 1-6 on page 4. 
* | WPI Abstract Accession Number 96-196067 & J P 



8-67081 (TORAY) 



Relevant 
to claims 

1-3 



1-2 



1-2 



1-3 



1-3 
1 



X Document indicating lack of noveli 

^ to filing ^ of this invention ^ accla rcd pnortly date but before 

same patera famUv E Patem document published on or aft*, k 

U* filing da^of^^tL!^ *" earlier 



& Member of the 



BNSDCOD: <GB 2327 129A I 



An Executive Agency of the Department 



of Trade and Industry 




Application No: 
Claims searched: 



Category 



X 
X 



Examiner: 
Date of search: 



Identity of document and relevant passage 



Carol Davies 
1 October 1998 



WP1 Abstract Accession Number 93-348066 & JP 5-254269 (OJI 
PAPER) 

•-'H 93 - 299380 * TP S ' 12983 (KQHJIN) 



Relevant 
to claims 



X Document indicating lack of novelty or inventive step 
Y Document indicating lack of inventive step if combined 
with one or more other documents of same category. 

& Member of the same patent family 



A Document indicating technological background and/or state of the aa 
P D^ent published on or after the declared priority date but before 

the filing dale of this invention. 
E ^tentTocument published on or after, but with pnonty date earlier 
than, the filing date of this application. 



An 



IbrxcunveAgcn^ 



